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ABSTRACT
Discomfort measurement has usually been attempted by asking the participants to rate the scale of their discomfort 
which commonly termed as a subjective scale. Various studies had conducted the discomfort level on vehicle seat by 
using Visual Analogue Scale (VAS) and Likert scale. VAS is a tool that use to measure a discomfort or characteristics 
in range across a continuum of values. Meanwhile, Likert-scale is a tool consist of items that require respondents 
to rate their degrees of comfort or discomfort with various declarative statements. Thus, the purpose of this study 
is to review, discuss and compare between the VAS and Likert scale used  on the development and assessment of 
sitting discomfort survey in seat vehicles. The literature on various topics related to questionnaire development on 
discomfort in seat vehicle were collected from electronic databases. Four high-quality studies were eligible and met 
the inclusion and exclusion criteria. Overall, there is no evidence and conclusion that neither visual analogue scale 
nor Likert scale are better to one another. Therefore, it can be concluded that either of this scale still applicable for 
the ergonomic research application as both of this scale have their own pros and cons. 
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INTRODUCTION
In recent decades, comfort in products has become into 
a crucial factor for customers. Producers and company 
recognize comfort as their key selling point which the 
factor has increasingly play dynamic role in product-
buying decision. Besides, many employers have 
awareness in creating a healthy working environment for 
their employees. Based on Holmes et al. (2013), workers 
need to finish the task and perform their duties in a 
seated posture for many hours in a day which prolonged 
sitting has been associated with risk in getting low back 
pain (LBP) (1,2). In addition, the perceived discomfort 
increases for occupation linked with prolonged riding 
and driving (3).  A sitting discomfort in vehicles has 
become a big issue and need distinguished due to 
limited space, more restriction to posture, vibration 
and multiple task which can lead to a Musculoskeletal 
Disorders (MSD) (4). However, there is no broadly 
specified definition on discomfort and sitting discomfort 
(5). 
A term discomfort usually showed in scientific literature 
since it is used in many study (6). In ergonomics field, 
the terms discomfort is a unique measurement because 
they involve the human perception to the machine and 
system of work environment (7). Several methods are 
used in studies in order to measure drivers and riders’ 
discomfort. Based on Sammonds (2017), objective 
measurements have more advantages than subjective 
measurements (8). However, Deros et al. (2009) argued 
that it is crucial to get human feedback and perception 
with information from subjective evaluation by using a 
questionnaire (9).
Discomfort measurement has usually been attempted 
by asking the participants to rate the scale of their 
discomfort which commonly termed as a subjective 
scale. There are several subjective methods in assessing 
the level of discomfort. However, for this review, only 
focus on Likert scale and Visual Analogue Scale (VAS) 
because these two types of scales are usually used in 
discomfort rating questionnaire. Therefore, the aim of 
this paper is to review, discuss and compare between 
the VAS and Likert scale the  on the development and 
assessment of sitting discomfort survey in seat vehicles.
 
MATERIALS AND METHODS
The literature on various topics related to discomfort in 
seat vehicle were collected from electronic databases 
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such as Scopus, Research gate and SAGE journal as 
shown in Fig 1. Seat discomfort, automobile, discomfort 
questionnaire keywords were used in electronic search. 
The researches were screened between year 1969 until 
2018. The great span of years would inflate the list of 
related articles and research to this review. 
when using this method is the right choices of terms that 
will be used as anchors. In the ergonomic design field, 
at least two criteria of perception must be emphasized; 
one should may involve a negative concept such as 
greater effort of discomfort and another one with a 
positive concept such as less effort and comfort.
ii. Likert Scale
Likert scale is a non-comparative technique of scaling 
and unidimensional in nature.  In this method, 
respondents were asked to indicate their level of 
discomfort with a given statement and situation. This 
tool is the most widely used scaling technique in various 
health research studies. These scales typically consist 
of items that require respondents to rate their degrees 
of agreeing or disagreeing with various declarative 
statements. Usually five to seven response alternatives 
are used ranging from “Strongly Disagree” on one end 
to “Strongly Agree” on the other with “Neither Agree nor 
Disagree” in the middle, but there are different opinions 
about the optimal number of response alternatives. In 
addition, wording of the answers most probably affects 
the responses.
Advantages and disadvantages
VAS and Likert Scale both have specific advantages and 
disadvantages as tabulated in Table I. Major advantage 
of VAS is easy to understand and use especially by 
less educated respondents (15). Vickers (1999) has 
suggested that VAS has a better responsiveness than 
a Likert Scale which might be more reliable and valid 
(16). Besides, most researchers claim that VAS and 
Likert Scale are different and comparable in reliability 
and validity but still yield a similar result (17). Onhaus 
and Adler (1975) stated that VAS shows more accurate 
results to what respondent’s experience or feel compare 
to other method (18). However, the disadvantages for 
the VAS are it require a high commitment, time and 
work for instruction to respondents who have difficult 
to understand. Moreover, the problem with the VAS is, 
the mark on the VAS have no specific and interpretable 
meaning which can lead to worse precision than scale. 
However, most of the researchers and respondents agreed 
Figure 1: Flowchart of study selection procedure.  The elec-
tronic search resulted in 185 totals of potentially relevant pa-
pers, which was reduced to 96 after the removal of non-related 
articles. After reviewing these full-articles and abstract, four 
articles met the inclusion and exclusion criteria.
REVIEW FINDINGS
Comparison
All studies have their own opinions in choosing type of 
outcome measure either Likert scale rating or VAS in 
development of automobile seat comfort questionnaire 
as shown in Fig 2. Thus, this research would like to 
review the advantages and disadvantages of both 
methods in development of discomfort questionnaire. 
i. Visual Analogue Scale (VAS) 
VAS is an instrument that use to measure a pain or 
characteristics in range across a continuum of values 
(10). It is widely used in scientific research to measure 
the intensity or frequency of various symptoms (11). This 
method can be performed in several ways. However, the 
simplest VAS is a straight horizontal line of fixed length 
usually 10cm length line was used. It consists of a straight 
line often anchored at the endpoints with expressions 
such as no discomfort and extreme discomfort (12). The 
method may have interval properties and has even been 
postulated  to  work  as  a  ratio  scale  (13).  However, 
this had been met with criticism, as has  the  assumption 
of congruence  in  meaning  of  scale  values  (14). 
In some studies, horizontal scales are orientated from 
right to left, but many investigators use vertical VAS. 
However, there is no difference between these two types 
of VAS has been shown in a survey but other authors 
have suggested that the two orientations differ with 
regard to the number of possible angles of view. There 
is a different result in reproducibility has been shown 
along a horizontal VAS and along a vertical 10-cm VAS. 
The VAS scale is widely used in subjective evaluation 
of many variables. One crucial aspect to be considered 
Figure 2: A conceptual framework on the vehicle seating 
discomfort questionnaire. The flowchart from several studies 
showed there is two different types of scale used in develop-
ment discomfort seating questionnaire for car and motorcycle.
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that Likert Scale method is easier to use and understand 
since it is used the coding as an interpretation compare 
to VAS. It also takes less time to explain to respondents. 
The scale also has been found are suitable to use to 
young children since it is easier to understand which 
the results are more accuracy compare to VAS. Besides, 
Likert Scale seems better than the VAS with respect to 
facilitate communication and its ability to discriminate 
among the maximal intensities.
Validity and Reliability 
The validity and reliability for both VAS and Likert 
scale have been measured and evaluated in all studies. 
Generally, these two methods are reliable and valid (19-
22). In comparing different types of VAS and Likert scales 
criteria have included consistency of adjectives and scale 
ratings relationship (19), magnitude of between-subject 
variability (23), reliability of test-retest (24), correlations 
strength with other measurements (25), factor analysis 
performance (26), and achieving a uniform response 
distribution. It is not surprising that all these different 
criteria have resulted to different conclusions about 
the methods ‘ relative value, and each method has its 
advocates. However, there have been consistently high 
correlations between various methods of presenting 
response options.
Although the VAS is most used and recommended in 
research, it still has been criticism regarding the reliability 
and validity in interpreting the results. Many studies 
have been conducted in comparing these two methods 
for their validity and reliability in different setting and 
the results are different from each other. The different 
results between two methods might occur because the 
VAS is a more sensitive in value compare to the scale 
(27). Based on Grant et al., (1999), they found that VAS 
was higher sensitivity than Likert scale but there were no 
significant differences between them (21). 
Meanwhile, van Laerhoven et al. (2004) found that the 
Likert scale is more reliable and recommended to use 
among children (20). This is because this scale is easier 
to complete among children regardless of their age 
compared to VAS. Shen and Parsons (1997) stated that 
the Likert Scale rating can provide a basis for industrial 
engineers and ergonomists in selecting rating instruments 
for product usability as well as seating comfort (28). The 
validated category partitioning scale is very sensitive 
and accurate. It will find wide application in comfort 
evaluation and in industrial benchmarking activities. 
Seat Discomfort in Vehicles
From the previous study, it has shown that motorcyclists 
in Malaysia had discomfort experience on several part 
of their bodies especially in the lower part of the back 
(lumbar) area during the riding process (29). Prolonged 
sitting in driving and riding cause the rider or driver to 
maintained their fixed posture causing increased muscle 
discomfort, reduced blood flow in muscles and increased 
risk of MSD (30). This is because in a seated position, 
our body in the pelvis part will rotate posteriorly, and 
the lumbar lordosis flattens out, which this condition 
will increasing the pressure in the posterior aspect of 
the disc of spine as well as strain in the posterior passive 
elements. Then, the pressure in the lumbar region of the 
spine are will be greater when seated than standing (29). 
Sitting position and poor posture are both associated 
with the development of muscle discomfort and MSD 
in the human body. Previous study done by Kyung et al. 
(2008) have mentioned that seated postures have been 
regarded as potentially unhealthy and considered as one 
of the major contributing factors for discomfort (4). Due 
to increased exposures to seated postures, particularly 
in the vehicle, sitting discomfort has turned into a vital 
issue that requests satisfactory ergonomic interventions. 
Existing seating discomfort questionnaires on vehicles 
i. Car
There are three studies that had developed statistically 
significant level of reliability and face validity using 
proven method for questionnaire development 
(9,31,32). Smith et al. (2006) and Deros et al. (2009) 
were focused this questionnaire development on car 
drivers and chose Visual Analogue Scale (VAS) (9,32) 
as their outcome measurement. , However, Kolich and 
White (2004) chose rating ordinal scale as their method 
used. The different between these three studies was the 
number of items used in discomfort seat questionnaire 
development as shown in Table II. 
Based on Smith et al. (2006), there is many weaknesses 
on Kolich and White study. They found that the 
Automobile Seat Comfort Survey by Kolich and White 
(2004) has been shown to be a reliable questionnaire 
Table I. Advantages and disadvantages of VAS and Likert Scale in 
discomfort questionnaire
Method Advantages Disadvantages
VAS •	 More sensitive to small 
changes than Likert scale 
•	 Results are more distinct 
when looking at change 
within individuals 
•	 Save time: Usually takes 
less than one minute to 
complete 
•	 No training or details 
explanation is required 
compared to Likert scale 
•	 Assess more closely 
what respondent actual-
ly experience
•	 clearly highly subjective 
•	 It could be argued that a 
VAS is 
•	 It can only be adminis-
trated face-to-face which 
it cannot be administered 
verbally or by phone. 
•	 Caution is required when 
scale is constructed as this 
may change the length of 
the centimetre line and the 
same alignment of scale 
should be used consistently 
within the same respon-
dent.
Likert Scale •	 Does not have require 
any special equipment
•	 Easy to understand the 
scale compare to VAS
•	 Easy to administer for the 
researcher as well as re-
spondents
•	 The result is more uni-
form and fixed compare 
to VAS
•	 Can be administrated 
verbally, by phone or on 
paper
•	 Too many choices of scale 
may lead to difficulties in 
choosing the answer
•	 Less sensitive than VAS
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in providing Likert type ratings of seating comfort (31). 
However, the scale selection, variable omission, seat 
selection, and subject size used during the development 
of this tool need further consideration. Besides, 
discomfort is continuous and should be measured on a 
continuum, a 7-point Likert scale, is unfavourable due 
to the intermediate anchors, implying that discomfort is 
a divisible construct and not continuous. However, this 
type of scale has been used in Kolich (2000,2003, 2004), 
and Kolich and Taboun, (2004) all studies showed a 
good significant result (33-36).
Smith et al. (2006) also agreed that VAS is a good method 
in measuring automotive seating discomfort outcome 
because it is a direct estimation method scale that is 
designed to elicit from a subject a direct quantitative 
estimate concerning the magnitude of an attribute (9). 
This opinion was really opposite with Kolich and White 
study. This tool is accomplished by using a 10 cm line 
length, with anchors located at the extreme ends and 
no description in the intermediate positions. Although 
both of this study vary in term of rating scales types and 
contents, both studies have shown the significant results.
However, Deros et al. (2009) argued to this both of the 
studies because they found that the application of Likert 
scale in Kolich and White (2004) questionnaire require 
further consideration and they found that Smith et al. 
(2006) survey was quite lengthy with twenty numbers of 
items used. Moreover, the ASDQ by Smith et al. (2006) 
Table II: The items used in development of car and motorcycle seat 
discomfort surveys
Kolich and 
White, 2004
(Revision level 2)
Smith et al., 
2006
(ASDQ)
Deros et al., 
2009
(VSCS)
Velagapudi and 
Ray (2017)
 • Amount 
of lumbar 
support
 • Back tailbone 
comfort
 • Lumbar 
comfort
 • Upper-back 
comfort
 • Back lateral 
comfort
 • Cushion tail-
bone comfort
 • Thigh comfort
 • Ischial comfort
 • Cushion later-
al comfort
 • Cushion 
width
 • Cushion 
length
 • Cushion 
firmness
 • Cushion 
bolster
 • Cushion 
centre
 • Cushion 
contour
 • Trim
 • Trim friction
 • Trim feel
 • Backrest 
height
 • Backrest 
width
 • Backrest 
firmness
 • Backrest 
bolsters
 • Backrest 
contour
 • Lumbar 
stiffness
 • Lumbar 
prominence
 • Lumbar 
support
 • Lumbar 
height 
 • Lumbar 
pressure
 • Overall 
discomfort
 • Cushion 
width
 • Cushion 
length
 • Cushion 
contour
 • Seatback 
width
 • Seatback 
height
 • Seatback 
contour
 • Headrest 
support
 • Buttock 
comfort
 • Thigh 
comfort
 • Under-knee 
comfort
 • Lumbar 
support
 • Upper-back 
support
 • Physical 
design
 • Texture and 
material
 • Overall 
discomfort
 • Overall seating 
comfort
 • Seat contour
 • Seat width
 • Seat length
 • Seat cushion 
firmness
 • Tendency to 
slide
 • Burning sen-
sation
 • Pressure under 
buttock
was not suitable for developing country since Malaysia 
manufactures have its own car locally which have 
different specification of the car. In order to achieve 
the suitable tool for discomfort survey in local car, the 
authors had decided to develop vehicle seat discomfort. 
ii. Motorcycle
Seating comfort of passenger cars has extensive research 
providing insights into the criterion for comfort and 
guidelines for the design of seats as discussed before. 
However, unlike car, motorcycle only have one study 
on develop a reliable seat comfort questionnaire 
by Velagapudi and Ray (2017) from India (37). This 
questionnaire also known as Motorcycle Seating 
Comfort Questionnaire (MSCQ) which is aim to evaluate 
the comfort of motorcycle seats. The list of items used in 
this study is shown in Table III. 
This study was most preferable using comfort term than 
discomfort. This is because they found that comfort term 
showed to be more effective on distinction automotive 
seat features (4,37). However, Velagapudi and Ray (2017) 
argued that ordinal scale is most suitable for evaluation 
of comfort as human perspective and judgement of 
subjective attributes is Likert in nature which this 
opinion was opposite with Smith et al. (2006) and Deros 
et al. (2009). The Likert scale with five to seven point is 
most suitable for subjective rating. Thus, they decide to 
used five-point scale only for this questionnaire which 
divided into bad, poor, acceptable, good, and excellent 
words.  The details of these four studies was summarised 
in Table IV.
CONCLUSION
Overall, there is no evidence and conclusion that 
neither visual analogue scale nor Likert scale are better 
to one another. The circumstances and application 
context that use in discomfort questionnaire seems 
greater importance aspects. The interesting parts are 
both methods showed significant results in subjective 
assessment on sitting discomfort in vehicles for all of 
the previous studies and there is no uniform agreement 
which method is the best.
Thus, more research is needed to found the pattern of 
strength and weakness for both of this method clearly 
in relation to different exposures and different context 
of interest in automobile seat discomfort questionnaire. 
Besides, more development and evaluation of the 
motorcycle seat discomfort questionnaire and other 
transportation are needed since there is still lack of 
research and literature in this type of vehicles compare 
to car.
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